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contrary, compatible with HR 8799 b carving this in-
ner edge. We present here new high angular resolu-
tion observations of this debris disk in Band 7 with
ALMA, the most sensitive that were obtained so far,
thanks to which we derive an inner edge consistent
with the largest value derived from the modeling of
the Band 6 emission, and thus confirm that the inner
edge of the debris disk would require an additional
planet beyond HR 8799 b to have been carved at this
distance.
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Gas is now discovered ubiquitously around main-
sequence stars at a stage (>10Myr) where planets
have already formed. This gas is always discov-
ered in systems with planetesimal belts (debris disc
stage) and is thought to being released from volatile-
rich planetesimals when they collide with each other
and create the observed dust. I will present the
most recent gas detections and new yet unpublished
ALMAdata showing newdetections for the first time
around a G-type star (in addition to recent detec-
tions around M and F stars), showing that gas re-
lease around main sequence stars is not an A-star
phenomenon as once thought. I will show what can
be learned from all these new gas detections in the
main sequence phase for the planetary system as a
whole. The main result so far is that, as we are prob-
ing gas released from planetesimals, we have a direct
access to the volatile content of these exoplanetesi-
mals, which is fundamental as they are the building
blocks of planets andmay also deliver volatiles when
impacting onto Earth-like planets in these systems. I
will showhowgas evolutionmodels (Kral et al. 2016,
2017, 2019) can help to constrain the composition of
these exoplanetesimals. From the gas models, we
also derive the viscosity of these gas discs and show
that it may be compatible with values given by the
magnetorotational instability (MRI, see Kral & Lat-
ter 2016), whichmay allow to test theMRI under new
conditions, in low density environments where non-
ideal effects (such as the ambipolar diffusion) may
be important. Last but not least, our new model is
able to explain the most massive gas discs observed
(with CO masses greater than 0.01 earth masses) as
being of secondary origin as well (Kral et al. 2019),
i.e. with gas released from planetesimals rather than
being primordial (i.e. a remnant of the protoplane-
tary disc gas). This has important consequences con-
cerning planetary formation and the fate of proto-
planetary discs that can be studied from these gas
observations.
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M dwarf stars have long spin-down timescales, long
activity lifetimes and persistent magnetic activity, all
of which have implications for the potential habit-
ability of orbiting planets. I will present results from
several research programs investigating M dwarf ro-
tation, activity and evolution. I will discuss a new
technique to measure chemical-kinematic ages of
main-sequence M dwarf stars. We applied that tech-
nique to a variety of nearby M dwarfs, both planet
hosts and non-planet hosts, and rapid (young) and
slow (old) rotators. We find that relatively slow ro-
tators (P∼100 days) do not appear to be α enriched,
indicating that they are not over 10 Gyrs old. Sec-
ond, for the rapid rotators, we see clear evidence of
Zeeman enhancement of Y-band Ti I lines as a func-
tion of Rossby number. While other activity indi-
cators, such as H-α and X-ray emission, appear to
saturate with low Rossby number, Zeeman enhance-
ment does not, indicating that the saturation mech-
anism is confined to the chromosphere and corona.
Finally, I will present new results on the M dwarf
radius problem. Using spectral synthesis methods,
we find that large magnetic star spot fractions are
primarily responsible for observed discrepancies be-
tween model and measured stellar radii in fully con-
vectiveM dwarf stars. AsmostM dwarfs appear dis-
crepant, our results suggest the vast majority of M
dwarfs have large spot fractions and correspondingly
high localization of magnetic fields.
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